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Abstrac t I

Chapters from co llege te x tboo ks in diverse fie lds were com pared with summaries

cons tructed to convey the main points. A series of studies demonst rat• consistent

advantages f or s ummar ies. Summaries maintained their advantages at retention intervals of

20 minutes , 1 wee k 3 arnd 6 to 12 months. Summaries we r e superior both for questions

directly t aken fr om the te x t  and for inferenc e questions that required the st sbject to combine

facts that had been studied. A tran s fer task looked at ab i lit y t o learn new, related material

as a funct ion of how the prev ious mater ial was learned. Summa ries yiel ded better transfer.

Reaction ti m e differenc es showed the sam. p~ttte rn as percent co rrect. Summaries maintained

their su peri or it y even when the main points in the text w ere underlined.

_ 
_ _ _  _  
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A typical college text contains about 400 pages of text and about a 150,000 words. No

educator seriously believes that a student will commit all 150,000 words to memory verbatim.

What then, do the author and teacher expect the student to remember ’ In part , the tex t is

intended to communicate a certain set of skills for reas oning or thinking cogently within tha t

field. However , another important function of the text , judging fr om typical examination

questions, is to communicate facts.

If one counts the number of propositions in a textbook, most modern texts contain tens of

thousands of facts.  No teacher can seriously expect the student t o retain all of these facts.

A number of cognitive scientists have proposed theories of the structure of text (e.g.,

Crothers , 1972; Frederiksen, 1975; Kintsc h, 1974 ; Kintsch and van Oijk., 1975; Mandler and

Johnson, 1977; Meyer , 1975; Rumelhart , 1975; Stein and Glenn, in press; Thorndyk., 1977)

and these analyses imply which facts are more likely to be retained. The predominant

analysis of text  has structu red the propositions or idea units hierarchically where the more

central or important propositions are represented higher in the hierarchy. Investigations of

these representations have found that propositions higher and more centr..l in these

hierarchies are better recalled, more accuratel y recognized, and more rapidly verified (e.g.,

Kiritsch, 1974; Kiritsch and van Dij k, 1976; Meyer . 1975).

Thcse results suggest that memory for text nicely meshes with a writer ’s communicative

intent. The main points are best remembered and these are the propositions that the w rit sr

most wants remembered. One might wonder whether this coincidenc e is accidental or causal .

It might be that the reader implicitl y recognizes the impor tanc e of the central points and

assigns greater ca pacity to their processing. Or it might be that main points
1due to their

position in the log ical structure with in a te x~ ar e better remembered even wh.n amount of

processing time is c ontrolled. Meyer and McConkie (1973) report that centrality In a

hierarch y is a better predi ctor of recall than a subject’ s r”sting of import ance of proposition s .

This suggests that better memory for ce rtain prop ositi ons is due to logical structure and not

a subject ’s perception of imp o rtance.

L - -  ~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Function of Details

From the notions presented thus fa r , it is difficult to make a case for the inclusion of

details in texts.  Although the hierarchical text theories have not explicitl y commited

themselves on this issue , one would think that the detailed propositions under a main point

would not have a lac illilative ef fe c t  in memory for prose. Assuming such hierarchies are

seac hed in a top-down manner , access to the details depends on getting the main points but

there would be no dependence of main points on details. If anything, details should take

study time away fr om the main points. Also , to the extent that subjects have difficulty in

identif ying the main points in a text , inclusion of details would tend to Interfere with the

extraction of the central ideas.

Of course , there are probabl y many arguments that can be made for why s t udents read the

long, detailed version of a text  rather than a summary. For one thing, while the writer can not

seriously expect the student to retain all of the t ,~s , , some of the details will pr obabl y be

retained and provide illustrations and ex par ~siOns of the main points.

Anothe r goal of the inclusion of details is to acqu~in1 the student with the argumc nt

structure of the fie ld. Even if a student does not remember specific arguments , he or she

may s till be able to abstract the t ype of argument used and thereby regenerate it at some

future time.

These potential functions of deta ils , however , do not address the issue of whether details

support the memory for the main points of a text. If the principal educational function of a

text were to communicate the central facts , would the author be justified in including details?

One argument that can be made is that embell ishments allow the reconstruction of the main

points. That is, the details imply the main po ints although the converse Is not true. This

position is in implicit opposition to the hierarchical theories as described above. If one view s

memory for a text a~. a network structure rather than as a strict hierarchy of propositions,

recall of details allows access to the main points to which those details are connected. When

the main points are forgotten, one can still infer or reconstruc t the main points from the
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details t hat imply them. Considi~r the following three sentences that are found in one of the

intr oductory chapters we used in some of our experiments. First , there is a general

statement:
( 1) Africa has had less rapid development in the 1960’s than the

1950’s.
~

Second , we have two -lnlsI at a level of detail below this general statement:
(2) There were decrea ses in administrative efficiency associated
with the mov ’ from coloniM to independent status in many countries.

(3) In the 1960’s, there was an unwise emphasis on manufacturing
at the expense of agriculture. th2# d.tv/ ~ ~~~~~~~~ ft’emo’,.

t c i ~~he $‘.,“ f l O i~~ ,L 5
Sentences ( 2) and (3) imply (1), but riot v ice-versa. Thi, position,,~can be dubbed !fl~.
t~dund.’ncy hypOth~ Si.~

To summarize, listed below are the arguments f or exctudinR details when trying to

maximize acquisition of important points:

(1) There are tens of thousands of fac ts  in a text; we can riot expect students to

memorize all of these fact : and they dor’t.

(2) Students wilt have to time share , that is , devote some of their processing

time t o unimportant facts.

(3) It is harder for readers to appreciate or extract the important points if they

are embedded in details.

(4) Hierarchical anal yses of text-structure assert that details are subordinate in

the representation to the main points and therefore can not help the student

remember the main points. Acces s to the details is through the higher level nodes

and thus dependent on recovering the main points.

TM arguments lo including, details in an attempt .o maximize acquisition of important

points can be summarized as follows:

-- -- ----- — _ _ _ _ _ _ _ _ _
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(0) Details may provide needed arguments to convince the reader of the

verity of an assertion. However , this and ot her functions

of illustration are not relevant to the discussion of how

to best learn specific facts. Thus we have called this reason 0.

(1) Embellishments may allow the reconstruction of the main points.

The details imply the main points although the converse is not true.

(2) Sometime s access to central points may only be available via some

det ails.

We were inclined to believe this second point of view given the importanc e we attribute to

elaboration in othe r contents (Anderson, 1976; Anderson and Reder, 1979; Reder, 1976;

1979). In an informal pole of colleagues we also found that the much more frequent

prediction was that text would prove to be bette r then summary--at least at delayed testing.

EXPERIMENTS 1 and 2

To discover whethe r inclusion of deta ils is advantageous or not , we decided to perform a

pair of experiments that would test sub ject ’s memory for information acquired via text and

via summaries immediately after study and at a delay of one week.. The tw o experiments

differ only in the amount of study time, so they will be described together. Two standard

introductory college texts were selected as the basic material , one ~~ Introduction ~~
Oe~cniøtive Lirg,yu~tics by Gleason (1967), the other ~~~ Gepg,raphy Qi. Modern Africa by

kance ( 1975). Neither text requires prior knowledge on the part of the student In that

content area. In both cases, Chapter 1 was the material students studied. Summaries were

written for both chapters. These summaries were r .ughf y one-fifth the length of tPe

Originals arid were about 1000 words long. The questions we chose to ask the subjects could

all be answered on the basis of the summaries. The questions were true-false arid half of the

— - —..--- - . — - - -—— .
~~~— ----. --- — - . - --— . -~
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trues ari d half of the I alses could be answered by retrieving a simple assertion provided in

the summary. The other half required that the reader combine statements presented in the

summary. The former type are called dir ect questions; the latter , indir ect questions.

Method

Materials

The text material had been pho’ocopied from the original textbooks. The summaries were

written t o resta te  the main point: in as compact a fashion as possible. The critical sentences

were t yped on plain sheets of paper , keeping the section headings of the original text. No

paragraph structure or interstitial material was maintained, however. Each sentenc e started

On a new line. The African Economic Geography text was appr oximatel y 4300 w ords and its

summary 1000 words. The linguistic text was about 4900 words and its summary 800 words.

For each lopic , 32 questions were written, half interrogaf ~ng specific assert ions in the

material (direct questions) and half requiring integration of several points (indirect questions).

To faci lli tate collection of reac t i o n  times , the items required only simp le true-false decisions.

Half of the direct and half of the indirect questions we re fa lse. The items w ere selected such

that a group of Vale undergraduate: who had not read the material answered the questions

with chance accuracy, viz., scored at about 50 per cent.

Proc.dur.

Each subject studied both the linguistics material arid the African material , one in the

original text form and the othe r in the summary form. Subjects in Experiment 1 studied the

t ext for 20 minutes and the summary f or 20 minutes. Some subjects complained that 20

minutes was not suff icient time to read the tex~,so in Experiment 2, subjects wer e given 30

minutes to study each t ype of material. Whet her subjects studied the tex t material first or

the summary material first was randomly determined as ~as the assi gnment of the topics to

the tw o study conditions.

I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Subjects were  given the reading matter to study in a small, private cubical that contained a

video term inal connected to a POP 11/40 cOmputer . The terminal indicated to the sublects

how much study time was left.

After studying each topic , subj c ts  were tested with a series of 16 statements. These 16

statements we re composed of f our indirect true , f our indirect false , f our direct true arid four

direct false as deliried can er . Thirt y- tw o questions were constructed , but only halt of each

type w e re (randomly) selected to be tested immediatel y after studying. The other half were

tested one week later . React ion times were surrepti ously rec orded from the onset of the

stateme nt unti l the subjec t res ponded as to whether the asse rtion was tr ue or not as defined

by the material studied. fri ca lculati ng mean react ion time s , latenc ies greater than 20 seconds

were truncated to 20 seconds. This was done to av oid the disto red means that might arise if

a subject sat arid thought for minutes about a question.

At ter answering quest ions about the first topic studied, subjects studied the sec ond topic.

When subject : were brought bac k. a week later t~ answer the remaining 16 questions on each

topic , they were tested on ~t ie tw o sets ri the same order as they had been studied. Order

of statements in both the initial te .t r’g arid the delayed ‘est were randomized.

Subj •cts

Thirt y-nine subjects we re tested in Experiment 1 arid twenty-four in Experiment 2. They

were re cruited from the ~ridergr aduate popu~at ion at Yale and served either to earn credit in

the introductory psychology course or to earn $5.00. The experiments were run in two

sessions . The first lasted an hour or more. The s*cond, a return test one week later , lasted

about ten minutes.

ResuLts

Table 1 presents the results f rom the two experimei tt. There is a slight advantage f3r

subjects who studied the mater ial I or 30 minutes , but the pattern is essentiall y the same. In

f•c t , subjects are only 1.8 Z better ri Experiment 2 for the ten extra minutes of study time.

L~ _ _  _
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Therefore , we will pre:ent the data of all 63 subjects averaged together . Table 2 presents

the data collapsed over Ex p e r i m e n t s  I and 2, but partitioned into immediate arid delay

conditions. Each cell of the mat r i x  represents 252 observations. An analysis of variance was

performed on ‘he data using as factors  subj ect : , form of study ( text  vs. summ ary), truth (true

vs. false ) , question t ype td irec t vs. inference ) arid delay. The standard error of the means in

Table 2, basea on the ove rad su oje ct -b y-condit on interaction is 2.97..

Insert Table about here

There are signif icant e f f ec ’: of study F( .~,38)— i5. 13 ; ~<.00 1, and delay, F(1,38) 16.53;

p~
..z.0O L . The advantage of ~.ummary Over prose dccs not see n to diminish with delay. The

overall e f fect  of t ruth ‘~~. riot ~~gn u f i c a r ~f and we ~.ill co llapse over it since differences between

true and false may only ref lect res po ns e biases.

Insert Table 2 about here

There ,s a izable n ’ e a c t o n between ~he dimin esio ns of study arid statement type,

E(1,38)—8.O0, ~~~~~~~ -uch that ~~~~~~~ answer  direct questions bette r than indirect questions

when the material is studied in summary f orm , but answe r ridirect questions better when the

material is learned in the or iginal t e x t  f o r m . ~~wever perf ormanc e on indirect questions is

better for materia l learned in summary f orm than ri prose form , i.e., there is a clear main

effe ct of t ype of study over and above the interact ion .

Table 2 also present s the judgme nt t imes (in seconds) . These data we re analyzed using

the same factors a: the percent correc t  data The same pattern of results obtains, although

the differences are riot a lt  reliable. Sub,ec t s  were s ignificantl y fast er in responding at a

delay, F(h38) —5.38, ~~ 05. Subjects we re also faster to answer direct questions than

indirect , Ft~,38)— 58. ’7, 2’.OOi . Subjects seem to be fa s~er somewhat to answering questioi s

about mate ria l studied in summary form , but this result is not reliable.

Table 3 partit ions the data by t ype of materia l , viz , whether it was the linguistics chapter

- .~~~ - . ________
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or the A f r i can  ecorio rriic geograph y cha pter . Subjects seem to do better on the linguistics

chapter than they do on the .‘ t r  ca n chapter , however the same pat tern  of results obtains for

both chapter :.

Inser t Table 3 about here

EXPERIMENT 3

Experiment : 1 and 2 cQ.~ate d ‘c s~~rn rnJr , arid t e x t  material on s t udy time in order to

asses: w hich mean: w a ;  best t or c O r ’~’nL rcJt r’g main points. The conclusion seemed to be a

clear v i c t o r y  ‘~~r the rr’~~ar n~ ‘*: t ’ ~l an o~ erall accu racy  of 75.2~ as compared with an

accu racy of 65.3.’ fo r  “‘ .i ’ e~~,.i i ~!u ~~ed ii’ t e x t  form , howeve r , the question of retention see ,i$

to be at least as t heoret ic a n l e ’ e c t r’~~ as r ’ t i a l  acquisition arid it occurred to us that prose

might :~ ow a bet t e r  rete nt ion i i~ _ C~ or .

In Order to discover w r ’ e tbe r  mate rial  acquired from Or~~~inal t e x t s  would be more resisteri t

to fo rg et t ’g, we ner’dcd t o equate iriiti~ l ~er ’O rn~.i”ce. W t h  this in mind, we ran a third

experiment giving subjec ts Or’iy ~5 minutes to ~~~~~~ ~~ s um m a r i e s  and 45 minutes to study

the tex t .  In ot hcr r e :~~cc ’ :, ¶
~‘e procedures arid mater ia ls  were identical wi th the f i rs t  two

experiments. The ex pc r i~~i”- t used 3~ subj ect :  recr u i ted from the same population as before

and they could rece ive e i the r credi t  or $5.00 pa~ mcnt .

Resul t s

Table 4 provides ‘be per cent r e c a i  data from the ex per iment as a funct ion of form of

study , type of ~ur~~t on and ie’ a i .  Tt- e d , f fe enc e between summary and text  is only 2.5Z in

immediate te s t  a: comp ared w i th  L’ .~ in Experiments 1 and 2~ These data were anal yzed in

the same way,  using the same fa c to rs  as the data from Experiments 1 and 2. The standard

error of the means is ‘~ ~~~
‘.

There is no longer a significant di f fere nce between summary arid text in the immediate
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condition, although there i~~ st i l l a slight advanta ge for mater ial studied in summary form . Now

one can ask whether the tex t  material is better retained. There is rio significant interaction

of delay w ith  t , pe  of :tudy (althoug h there is  a significant e f f e c t  of delay--~ (1,30)—20.22;

p<.OOL). The ex tent  to w hic h one ca n claim that one t ype of study yields better retention,
c f/c ’~however , indicates that mat erial studied ii summary fo rm is remembered t.~ig,r.

Inser t Table 4 about here

In Ex per iment :  1 arid 2, it wa s noted that there was an interaction between type of

question asked and study f orm . ri those experim ents , the interaction seemed to diminish

slightly with delay, but there wa s not a significant 3-way interaction with delay. In the

current exper iment , the in terac t i on is Only present in the immediate condition, but the ef fect

disappears in the delayed cond it .ori . Indirect questions are not answered as well as direct

questions for mater i a l  studied in t e x t  form ei t her .

Table 4 also present s the judgment times for lhi: experiment. The time s are considerably

fas te r  at delay, ~t 1 ,30) I6.97; ~‘00 1, and sl ower for indirect statem ents , E(1,30)—34.05;
p<.O01. There were  no other sig nif i cant e f f ec t : .

Discussion

So far , the data have riot indicat ed any instance whe re subjects perform better having

studied the orig inal t e x t  than having studied a summary of it .  There was scant evidence that

indirect questions are answ ered bet t e r  than direct questions when material i5 studied in text

form. however , this e f f e c t  was wej i’. sta t is t i ca l l y and riot so large absolutely to cause a

reversal  with the summary condition. There may be a temptat i on to attribute the poor

performance in the tex ’ condition to the particular materials chosen. For instance , perhaps

the tex t s  were poorly wr i t t e n . This seems unlikel y as these tex ts  have been adopted in a

number of college ci urses . There 5 also at least one publishe d study (Newsom and Gait.,

1971) that has also found better memory for text  material (in a somewhat different parad igm ).

Nonet heless, to ensure that these results could not be acc ounted for totall y by inheren t

U . - . . . .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -~~~~~~~~~~~~~~~~~~~~~~



11

properties of the materials used, an experiment was performed that removed the memory

compo nent f rom the task Th~ *oi.~ cj indicate to w hat ex tent  the results could be attributed

to the ease of question an:* ierir~ tr om the 1*0 sets  of materials. Later experiments would

•xplore furthe r the ge r iera l izab it , of the res ul ts  to other materials.

Experiment 4

Sub 1ect r. we re given the same quest ions to answer in this experiment as othe r subjects

were given in prev ious ex perirn e -its. The y were also given the same materials , viz., one

chapter in the original tex t  f o rm and one in the summary form. The principal difference was

that the material they were t o s t u o y  was before them while answering the questions and

they were enc ou raged to go back and loOli. up any answer about which they were uncertain.

The goal of this experime nt was to eliminate tr’.ii memory component of the task , arid discover

how much of the d i f ference between the two  study condit ions was attributable to ease of

discerning the re levant information f rom the stud y mate rial .

It shouk. be pointed out tha t th ;s procedure does not rea lt y eliminate the role of memory it,

the task. Sub ject :  were  t old to read th e male’ial f irs t before answering the questions. They

did thi:, but tended not to look bac h, at the passage to answer the questions. After a few

pilo t subjects  w e re run , a dec isi on wa s made to pay subjects for co rrect responses and

penalize them for incorrect answe rs ~n Orde r to motivate them to look back through the

material Even w it h  a mon itary ince nt ,~ e , sub j ec t s d id l i t t ~e hunting. In any case , the results

from this ex periment give some idea of the extent  to w ”. c h  the results ca n be att r i buted to

co mpre hens ion rather  than memory fail u re.

Subjects

Twenty sub jects were recruited from the Ya le undergraduate popula”on f~~r an experiment

that lagted under tw( hour s. They wer e paid *2.50 plus a bonus of 105 for each question

they answered correct l y.
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Procedure

The same materials were used as in Experiments i--3. However, subjects were given

unlimited time to read the study material . After reading through the material to t heir

sat isfact ion , they were given the 32 statements for that topic on a sheet of paper and were

encouraged to go bac,.. and check their judgments about the truth of these statements. It was

emphasized that it was important to be certain about their judgments and to find the

supporting information when necessar y. Sub jects did search through the mat er ial at least

some of the time. Each subject read both topics , one in text form and one in summary f orm.

All possible orders of topics arid conditions (four possible) were used equally often.

RESULTS and DISCUSSION

Table 5 presents mean accuracy for direct and indirect questions on material read in

summary form and in t e x t  form. Subjec ts  did not do all that well even with the text in front

of them. This caused us t o doubt whether our designated ~co rrect  answers were alwa ys

cor rect. In an informal stud y, with a f~~w sub jec t s , we pointed to the portions of the text

fr om which the questions were ta,’.en. We oolaired over 957. agreement w ith our subjects in

this case. The s ubjec ts problem in this study was that they did riot know which portion of

the text was relevant to the question. Thus, it i~ clear that in all conditions subjects are

making errors primaril y because they are not always searching when and where they should

(ci. Hayes-Roth and Walker, in press) .

7~~~~# r,j ~ s z~~o~~t ~~~~
It is unclear what portion of the sub jects fa ilure in the memory conditions is due to similar

factors. Perhaps they had the information committed to memory for answering th. question

but fai”d to recall it ri response to the question. This seems particularly plausible with

respect to the indirect quest on:.

In riy cas e , we toc~. the conservative option of assumiôg that every time th. subj ect failed

in this experiment he would have failed in a memory experiment. We corr ected the

perf ormance from the previous experiments with the data from this experiment under this

-—

~
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conservative assumption. We assumed that failure to recil l in the previous experiments was

a mixture of fai lure to notice the relevance of information in memory and true memory

failure. Let p~ be the pr obabilit y of failure to notice relevance of information. This can be

estimated as tw ice the er ror rate (the error rate is 1 minus probabilit y correct in Table 5).

Let p0 be the observed probabil it y of failure to reca fi in experiments 1 and 2 (similarl y

estimated from Tabie 2). and 
~m be the probability of a memory failur e. The relation

between these prooabi t it ies is

and so 
~m cart be estimated

P —

Table 6 gives the estimated probabilities of a memory success (1 P~~
) for Experiments 1 and

2.

Inser t Table 6 about here.

The pa~ter n obtained by analy zing the data c orrecting f or guessing or correcting for

performance withOut memory demands ” tells muc h the same story as before. Sub iects can

answer questions better if they have the summary material before them. The estimate of

different ial performanc e witho ut memory constraints undoubtedly contains effects due to

memory. Subjects ofte n did riot look back to the materials when answering questions, arid

they did not get all answ ers correct.  T herefore correctin g memory data by dividing by the

results from this contr ol exper iment will attenuate a real difference. Nonet heless, ther, stIll

remained an advantage for the summary condition.

EXPERIMENT 5

The data do not su,iport the notion that the reason details are included in a tsx t is to as~
readers better retain the central points of a passage. Conceiva bl y a more subtl e benefit

“S

_________________________________________
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might accrue with the inclusion of oetai ls . Details provide the reader with a richer , more

elaborate structure of the knowledge and perhaps this elaborated structure helps that person

better acquire ~uhseqtinri t infor mat ion. This hypothesis can be tested by looking at the

extent to which subjects perform better on learning a set of facts when other related facts ,

learned previously, were acquired in text  f orm rather than summary form.

New materia ls were used in th is experiment I or several reasons. First , the experiment

required tex t  book chap ters that could be easil y spiit in half so that one half could be learned

in one form ( tex t  vs. summary) and the other ball in the other form. Second, this provided a

test of the replicabiht y of previous results with new materials.

Method

Subjects

Thirty-two sub jects  from the Yale University community were recruited during the summer

session. They were paid $750 for their part ic ipat ion.

k4a1.ri.Is

Again , introductory t extbOOks were used. One chapter dealt w ith the money supply taken

from an introductory economics text called Macro ~ ç~~nomiç~ by Lloyd Reynolds, (1976), the

other chapter , on the Russian Revolution, is from a history text called Rus sia: A s±~!i history

by U. P. Flortnsk y, ( 1969). Both chapters have a natural stOpping point in the middle which

served to divide the m ‘n half . Subjects were asked questions about each half chapter after

studying that materi a l .

Again, sumn aries we re w ri t t en to restate the main points in as compac t a fashion as

possibl . The sect ~n headings of the original text we re retained, but there was n~3

paragraph structure or interstit ial materia l for the summaries. Only the critical sentences

were typed on plain paper . Subjects received photo-copies of the original chapters in th.
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t ext Condition. True-false questions were construct ed w ith the constra int that they could be

answered on the basis of the summaries alone. Sinc e the important 1’ndirigs did riot depend

on the distinct ion between direct and indirect questions, the distinction was dropped for

these topics. All questions were pre-tes ted and only selected if ‘Yale undergraduates who

had not read the maieriM perform ed at chanc e (502 accuracy ) on them. There were 20

questions, 10 true and 10 false for each hail topic.

Procedurs

Eac h subject stud ied both the economics and the history material . The second half of a

top ic was always studied after the firs t half . There were 16 different conditions in this

experiment made by all possible combinations of summary or prose in the four half topics and

the tw o possible orders , economics or Russian studied first. Tw o subjects were run in each

conditiOn.

Each half topic was studied for 30 minutes. Subjects were asked 20 questions immediately

af ter  reading each half .

Results

The data from this experiment are displayed in Table 7 averaged over order , tr uth, and

type of text .  Separate stat is t ica l  anal yses were done for the first text studied and the

second. We wilt report the resu lts of these anal yses combined. Focus first on the top

por u ion of the table. Trt is l ists the overall performance for the combined halves of both

topics st udied iri summary form and stuoied in text form. Once again, there is an advantage

for the summary condition although the e f fe ct  seems a little weaker . The e f fect  Is

nonetheless signif icant f t 96 — 280).! The fact that the effect is not as large may be due to a

difference in the materials selected.

Insert Table 7 about here.

The middle portion of the table presents the results of maj or interest. It displays the
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proportion correc t on the second hail of eac h topic as a function of how the second hal f was

studied and as a function of how the first half was studied. There is a marginall y significant

interaction (t96 - 1.61) such that a person is better off  study ing the second half in the same

form as the first halt was studied. Over and above this , however , there is no advantage for

having studied the first half in pr ose form as we had anticipated. If any thing, there is an

advantage here too for having learned material in summary f orm (but clearl y no t

significant--t 96 — .92). That is , not only does one learn information better when it is studied

in summary form , there is some indication that one acquires new informa tion better when

prior related mater ial has been studied in summary form .

The bottom part o Table 7 breaks down performance into the specif ic topics used. In

both c ases, performanc e is better in summary form, but the advant ge seems to be greater

with the history material . This finding us not too surprising in that t he history text has a more

diffusive st y le. In other words , the economics t ext is wri t ten in a rather summary-like style.

EXPERIM ENT 6

Some of the advantage for he summary conditions might be due t o the fact that subjects’

perceptions of the crit ical points d iffer fr om the writ ers of the summaries and therefore in

the text  condition they are not focusing on the facts to be tested. Kintsch (personal

communication) has found in the past that students ’ note-taking of his lectures reveals a

different orgai nizati on of ideas such that d ifferent points are considered the centr a l ones.

In orde r to test the notion that the advantage of the summary condition was due to

subjects inability to isolate what we thought the important points in the text , w e rep licate d

the last experiment and underlined the main points in the text. In aH other respects, the two

expe riments were identi ca l. All the points in the summaries could be found in the text and

these main points were underlined on the photo-copies of the chapters. Thirty subjects wer e

take n fr om the same population.
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Results

The rcsults from this experiment are presented in Table 8. Th. top portion of the table

gives the means for the two critical conditions collapsed over materials and halves of

chapters. The ef fect  of t ype of study is attenuated (t 90 — 1.69), but th. advantage for

summaries remains. The fact that the ef fe ct  is smaller should not be surprizing in that some

subjects may have simpty read the underlined portions of the text materiat , i.e., treated the

tex t condition as if it we re the summary condition.

Insert Table 8 about here

The center portion 01 the table presents the critical analysis. Again there is an interaction

such that subjects perform best learning the second half in the same mode that they learned

the first half (t jo — 1.53). Combined, these tw o experiments y ield a significant interac tion

betwe en f irst arid second form (t 186 2.22). There was a lso a margin of significant

advantage in this experiment of having studied the earlier text in summary form (t~~ 1.75).

In combination, the two experiments also disp lay a marginall y significant effect in that

direction Ct 156 — 1.89 , p< .1 ; tw o-tailed ) .

EXP ERIMENT 7

Having been unable to find an advantage for pr ose in any circumstanc e, we made one last

attempt t o see if perhaps the long-range retention of prose might not be superior to

acquisition from summaries. We brought back as many subjects as we could from Experiments

1, 2 and 3. The original three experiments had been performed from January through May of

1977 while the retention tests were administered from November 1977 through May 1978.

Thus, the delays varied fr om 6 to 12 months. The variation in delay is riot serious as eac h

subject serves as his own control. We constructed new true-false questions on the san~
chapters end verified with pilot subjects that these too are answered at chance by Yale

undergraduates who have not studied the mater ial.
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Method

Subjects

It was not possible to achieve even a 50Z return rate. Some subjects had left Yale , others

were impossible to contact , and still others refused ‘0 retur n. Of the 39 subjects i

Experiment 1, there were 16 returns; of the 24 in Experiment 2, t here were 16 returns, and

of the 31 in Experiment 3, there were 18 returns.

Mater ial ;

New true-false questions were created for both topics used in the experiments. Unlike the

original set , no distinction was made between direct and indirect questions. But like the

original questions, they were tested on pilot subjects who had not read the materials t o

assure that they w ould have only 502 (chance) accuracy of a correct response.

Procedur.

Subjects we re not told prior to their return why we needed them for our experiment.

That is , w i did not tell them that they would be asked more questions on the material they

studied. In this way, we hoped to minimize any rehearsal prior t o the retention test.

As in the original three exper iments , the questions were presented to the subjec t via

computer-driven CRT screen . They were tested on the two sets of material in th. same

order as originally studied. It was carefully explaine d to the subjects that they were still to

try judge the truth of these statements with respect to the material that they had originally

studied. While many subjects claimed to remember little or nothing from the original study

epis ode , it was at least the case that they were able to remember which material was studied

in summary form and which in text  form.

Re suits

Th. results from th is ex periment are presented in Table 9 along with the comparable data

fr om Experiments 1, 2 and 3 using only the data of those subjects we were able to bring

L —.
~~~~~

. -- —- - - -----—- - ._ —--- -- ——~ -~



-—
~
—--------

~
-.- —.- 

- 
— - -——--- —

19

back. The data are presented for summary and text  conditions as a function of the three

levels of delay, vi:., immr’d:j te test , test at one week and test at 6-12 month delay.

Insert Table 9 about here.

Even at a delay of up to one year , there is still some advantage for tr ’a summary condition.

There is an interaction between study f orm and delay, F(4 , 188) — 2.68; pc .05, and the

difference between the te x t condition and the summary condition is not significant at the

longest delay. These e f fec t s  may be due to the fact  that performance is approaching the

floor which is 50 per cent. That is, the interaction and the lack of a significant difference

might be due to the fact that true diffa ren es can not be manifest sinc e performanc e using

percent correct can not go any lowe r

GENERA!.. DISCUSSION

The data from seven experiment s have been presented all of which argue that learning

material from summaries is at least as good as reading the orig inal ‘e~1. People’s ability to

recognize important I acts about a topic sf~er studying it regard less of the delay between

study and test is superior when the information s learned from a summary. New information

is learne d better (measured by one s abilit y to answer questions) if information learned

earlier on a related topic was learned by reading a summary.

Our ini t ial expectat ion was that the embellishments would improve retention since they

provide a redundant coherent structure. A pparentl y the total time law and the notion of

having t o time share between main points and details is a more accurate way of

understanding th. situation. t is possible that sub jects are providing their own

embellishments while studying the summaries , but that is pure speculation. The fac t that

t.xts do riot have a ret ention advantage over summaries is something of a consternation for

our elaboration analysis of memory. Of course , because of the uncontrolled structure of

textbooks, the r•asoriing is loose that goes from the elaboration hypothesis to a prediction of
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an advantage for textbooks. We plan to follow up these results with experimentation on

more carefull y controlled material .

There arc undoubtedly othe r desired outcomes besides fact learning that are intended from

studying a tex t .  Conceivabl y, a text  serves these ot her purposes better than would a

summary. Some of these we re mentioned in the introduction.

It had occured to us that some sub 1ects might benefit more from reading summaries than

other subjects. In fact , there is some evidence (Pask and Scott , 1972) that different groups

of people learn the same set of material better when it is structured in a manner consistent

with their respectiv e competericies. It seemed reasonable to suppose that poor readers

might benefit more from reading summarie s than good readers who can discern the important

informati on from the te x t . To test this notion, the data from Experiments 1 and 2 we re

divided in half suc h that the subj ects with the highest accuracy were in one group and

subjects w ith the worst accuracy in the other . We t hen reanalyzed the data f or each group

to see if the pattern of summar y versus text study conditions would be different for the good

and bad subjects. We found no difference in pattern. So it seems that the findings of better

performa nce when reading summaries generalizes to all t ypes of people regardless of their

scholastic aptitude.

In case you, the reader of this pape r, are now concerned that you wilt have trouble

retaining the central results and conclusions of this paper , a summary version (Reder, 1979)

is available upon request.

________________  
-.- - - - -- - - -.
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Footnotes

Because of the nature of our design , we had to do separate analyses for the two topics

read by a given subjed. Other within-subjects factors had to be treated as between and due

to experimenter !.’ error , we do not have equal Ns in each condition.

_ _ _ _ _ _ _ _ _  ~~- -- 
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Tab le 1

Proportion Cor rect on Questions from
Experime nts I arid ~ as a f unction at t ype of study

and type of question.

Experiment 1 20 mm.

Summary Text

Direct .772 .625
Indirect .720 .659

Experim e”t 2 30 mm .

Summary lext

Direc t .789 .638
Indirect .732 .691

_ _ _
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Table 2

Accuracy arid Latenc y Perfor mance on Questions
from Experiments 1 and 2 as a ‘unction of type of

question, t ype of study , and delay.

Proportion Correct
Immediat e

Summary T.~t Summary Text

Direct .8.39 .651 .718 .607
1n ’irect .752 .707 .700 .647

Reaction Time -- secs.
Immediate O~ Ii7~
Summary Tex t Summary Text

Direct 10.64 11.64 10.84 11.13
Indirect 12.86 12.80 11.84 11.86

L . ~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Table 3

Proportion Correct in Exp eriments 1 and 2
partitioned by material studied.

Immediate Oe
Summary Text Summary Text

Afr ica .752 .611 .684 .551
Linguistics .841 .738 .73 1 .701

I
A 

_ _ _ _ _ _  
_ _ _  
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Table 4

Accur acy and Latency Performance on Questions from
Experiment 3 as a f unct ion of t ype of study,

t ype of question, and delay.

Proportion Correct

Immediate Delay

Summary Text Summary Text

Direct .76 .68 .68 .65
Indirect .73 .76 .67 .59

Reaction Time -- secs.
Immediate Delay

Summary Text Summary Text

Direct 11.13 11.09 9.48 10.27
Indirect 12.45 12.58 11.01 11.35
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Table 5

I,
Accuracy on Questions with no

Memory Requirement ’

Summary Text

Direct .85 .78
Indirect .80 .72

_ _ _ _ _ _ _ _  — -~~~~~~ - _ . - - - -_ - --- “_ - —-- _ _ _ _ _
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Table 6

Estimated Probabilities of Memory Success using
Corrected Memory Scores

Immediate Delay

Summary .91 .64

Text  . .72 .51

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table 7

Estimated probabilities of memory success using Corrected Memory Scores
Divided by Corrected absotu le Scores.

Performance averaged over both halves

Summary Text
.758 .704

Performance on second half as a
function of study f orm on first half

Previous Form
Summary Text Average

Current Form

Sum mary .782 .721 .752
Text .714 .737 .726

Mean .748 .729 .739

Summary Text

~ story .7?

Economics 

_
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Table 8
Proportion correct in Experiment 5: Transfer Experiment

with the Main Points Underlined

Performa nce over both halves
Summary Text

.734 .738

Performance on second half
as a function of study form on f irst half

Previous Form Studied

Summary Tex t Mean
Current Form

Summary .767 .687 .727
Text .758 .717 .738

Mean .763 .702

.--

~
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Table 9

Proportion Correct f~r subjects in
ExperIments 1, 2 , 3 who participated in

Summary Experiment 9. Text

Immediate .793 .693
1 week .675 .600
6 mo./1 yr. .595 .575

1~

I
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